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(54) IMAGE FORMING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid the problem of 
vibrations without making the width of machine body 
large and to dispense with complicated arithmetic 
processing by performing magnification in the 
sub-scanning direction in the image reading of an 
image forming device, while using both a method for 
performing the magnification while changing the 
conventional moving speed of a carriage and a 
method for performing magnification through signal 
processing. 

SOLUTION: When a scale is smaller than a certain 
reduction factor at the time of reduction, the 
carriage moving speed is made about two times the 
setting factor. A line memory for one main scan line 
is provided inside an ASIC (1) 704 for a scanner, 
data for the first one line are stored, and at the 
time point when the next main scan line is fetched, 
after the averaging processing with the data of the 
first line is performed, they are outputted to an 
image processing ASIC (2) 705 on the following 
stage. In addition, filtering processing, gradation 
processing, binarizing, and main scanning direction 
magnification changing processing at the image 



processing ASIC (2) 705 on the following stage are 
performed as usual. The data processed by this 
image processing ASIC (2) 705 on the following 
stage are temporarily stored in a page memory(PM) 
706. 
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1 

xtfbtf <=> yem «# « * b T3t b 

1 ©*+ U y 5?»»jSKT=lrir U y z?&fe&-r 

^©t9ffls#gi^e.ai*$ns^s*[Si i ^-r >#© 
fat. 

5>»»j*flE© a l £ $}'©*'V U ? 5?»»5S«fr* 

«. 

T«lT#^tl§ ftHttlffffi £ b T%mM& b & 
£ ©ffif*JRJ£ f © J: o TfS:5£ $ n/t«^«*l- b T 

&b. 1 >#©A*iB«x-*£Kirr 

S^-f^t'JStU ±jlt*l*l2 5'f>»Of-* 
tester- ?<?>??>\ZftrW9QM-r2>Z. Z:\Z1: 0* S'J^S 

©A^Si^x-^ £: bTtB^-T^HtrSaSfgi:. 
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xtsmm.'f-d' zmmmzm o &A/r- 2 m^-^ * 
lattr^ffiiicfst^wb, 

10 WaSBu®Sf g(ri^T^*^(o] 1 ^-f >»©^-^ 

[f£9§©f¥M&lft<5§] 
[0 0 0 1] 

[fS9i©«-r*ft*:»-»] x+v^-asfc*^ 

-g-^T (CCD) £JHV>5J:5KbfcB*feJ&j£3£fiK::}3 
v>t. B^j&S£S©ffi{§sW&9l::£tt&I'J;£* 

m t. z&m bxff^ «fc 5 t~ ufcHtfiPritSiiKwr*. 

[0 0 0 2] 

[«£*©&*] «»©.!:?«;:. IfiS?!, ^>^n4g 

3r« (ppo . •7rir5'5.vu£<Dmtomf&mm.\z& 
ftLx, m^.h m^tm-gmT (ccd) *^v^n 

[0 0 0 3] Z.<D£o\Z. CCDSfOjtl^ft^TS 

30 V»T. ^^[SlKO^Tte. CCD©H*Sc. U>X* 
fg^lrJ:oT^St0[a^©A€$ ag*) *%^oTl 
*^fc«6(r, ffi^StlC^^^^^ftetbTT 1 ^^^ 
ft ^^tJ-ffillSI' £0 Tfr 5 J: 5 C bfcf ffij&«j£< ffl V» 

[0 0 0 4] IiJ^3E*f6l (tt'J'r^M) 

*+'J y> ! ©^»(3i«^^X.-5 3:i:JCct 

$£^X.sm $>€>V^« ^-^©H^-^Srtt 

40 ?fe!ii'^wv^nxn5. 

[0 0 0 5] 

©^fg$r + J r u y -^©^iijiSg^^bSli-TfT ^ Affile 

*5v^t«. «, (g^oi^ieta^ 2 5 4 0 0 % 

St. 4 0 0 %P#©^®)5£SK2tbT2 5 %V$<D&W)m 
mtl 6fg©Xtf-H/5^^<hf e tS. 

[0 0 0 6] CtllS. 10 0%imt l J7^ 

»1M2 0 Omm/s e cTS^fcttSt, 4 0 
50 0 %P*l;li5 0mm/sec> 2 5 %^l;U8 0 0mm 
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/sec (Dm&tf&M-e&Zii^o d<hT&3. 
[0 0 0 7] Z-tlZgrn-f-ZfclbiZiZ, 

W)t&&&8 0 0mm/ s e c t * jSlf^LTIii^ 
[0 0 0 8] Sfc. fflifee*|^©»»JfiflE*«7t&V»T? 10 

[0 0 0 9] X + -^^-t?C9SimO®^«— ^WlC^-fit-tf 

8 b i tf-^ttSt, A3*-fX©f-^tt6 0 0 
dp idHMttSt, ^9MBT'*5^f.iM8 
b i t x-^Tl2»-r-5t-r«>i: 9 X 8 = 7 2MBCD^ 20 

[0 0 10] Z<D^^) — ^gSrDRAM&t'CC^Sftc 
*TT#J; 5 -St, ##{;rS5ffiC& 0. A— 

k t. ^ & i'cofgitgeT? c: ^& u b <fc 

[ooii] ifc. 2tex-:5M::f£fc&{rj* ; Eyicf2{SL 

fr^/i&l^i. BJ^*(fi]©^^i;fc^aE7-f > 30 

#SKHMIfci&:* <h U 3 X*W3b -z> fc. 
[0 0 12] -titr, #?£9§«, ^±©£?&,&lc^. 

ftm^&3tT<hbT, mffiftt^-*^ (CCD) 

£m^±5KbfcIIi^f£gg{-:f3^T. pi& 

Tff 3 * ft t ft ^MSKcfc o TfT 5 t £#fffl b Tff 

*ig»&fc*©iiiH£[HHttu flataffl-ffaisifeffto-r. 

[0 0 13] 

[^g£fi?&-f-5fcse>cD^g:] ±f2Sg 
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^ <=> <D 2 ftO) 1 <D3^r U y v^WjjSSt?^ U -y 

m^&TitfMmmz&mL. ±&&%itni 7-f 

^ffi] 1 v-f >#©A#H^x-^£iIiS«lt&0&/ ! uTI ! 
1 ^- 5?^© 2 M^-^ ^f2«f SfBtK^ei £tt, 

[0 0 14] *%agicj;-5i:, ±ffi»H 

V 'J y S?»ftaflEO¥»©*-v 'J y ^»»]**i:-r<5 1 

mrf2Hf(ffla#©t:J:oT^^(6] 1 5-f 
5*-^ ^^M^-^co^ * KIB5l€fffla-r* Z. t \Z£ 

an*. 

[0 0 15] 
oir»THHS#8KbT»WT*. Bill 
-5. 

[0016] -rfcfe*. d©^^JH»?«©»«»a. 

M6fr>bm&-£nT^Z>„ S 1 ir^-r=t5ir, Z\<DTi? 

MMS7-2 6, 3 0, 3 1. »«P>X3 2 6M 
HT4^>^aJACCD3 4iTKCtl;J;oT 

[0 0 17] fLT, 4f t>^tB^jCCD3 4«, 

d d i <Dm&7 5 o oil) w^-n-^ncos^^sic^ 
fft8mzwi£&x. ; &. 
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[0 0 18] iOl«ff|§H, 4 5 L ^>^;H±1*CCD 

^^OlZ, SHW^X-T-Att, 4 5 1 ^>^Jmi*CCD 
8 2, gI#-K8 3 t PHMUISB8 4 tmZ&frfflm 

mmmss, u-^mmms 7, #u^>^~^h^< 

U=f>S^— 3 6 Tfif^]$nTi*#: K 7 A 4 4 
n^cfc: -5 «C«^K$tlTV^, 10 
[0 0 19] H2H 4ft>*;HHACCD3 4©« 

C7* h^^-F^O S1-S 7 5 0 0, ^7hy- 
MOh y7hy-M02, CCD7tP^>7 h 
l/v^X^ 111 — 114, Hi^A^^r 121 — 124 

[0020] ^2 tc^-r^^tr, 4ft>^ai*cc 

V^fcfe, CCD7tnyy7hl/yX?llL 1 1 20 
2, 113, 1 1 4**4^ £q3E-T£o 
[0 0 2 1] IfcjdbT, CCD7tn^y7hl/vX 
^1 1 l^±oT^J«»©fc3g(OS3tt*T^«i;S®^ 

#K<Eaia*S*U 7tD^>7H/^113l:i 

^^(D^iD^m^z^m^^vmmz^mthti 

Z£\ZUZ> 0 30 
[0 0 2 2] ^ftl*«\ fflft^-tft-enc^fe* 

*^m*sn*s»co«#tt, §)tifsi-s7 5o 

O^^CT, iO^Tt^ifS 3 7 4 9, S 
3750, S 3 7 5 1, S 3 7 5 2 K J; 
[0 0 2 3] d®4ft>*;mi*CCD3 4&i«it 

AS I C©CCDB«r«flBlc<t o**sn 

[0 0 2 4] 03H »*&*fHfflS5 8 1 ic{gig^n^> 40 
4 >*;Pttl* C C D 3 4 K43tt£BMfc^-*CD|&ai 
^fr^fJ&S^X^A 1 3 0 <h, SSilX^i'^SSWAS 
I C 1 3 5<2#|f££^t~&CDT£>£o 

[0 0 2 5] f5®IyXfA13 0ll 7>/l 

31, 13 2, A/D3WW 1 3 3, 1 3 4ti^ 
M^tlTI/^o iiu&SS'X^A 1 3 0 K&l^T, 4^ 

ML, 7>Zf (Amp : T^P ^ff ^S^SIhISS) 1 3 

i , 132 \z&^xmmm^m\zv>yv >^£nfc 
mnmmznz>« so 
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[0 0 2 6] ^dTffiffit^7>/13 1, 13 211 
l^^^T2 5 i ^>*;^©«!L3l36^5>J 0*7 l/M X 
njffi7?»€>. f LT, 7>:/l 3 1 KfcJU 4^*r>*)V 
mtl C C D 3 4 <0«*m#<0^J*#G>;fefr 2 
;U (Hi^SfOSL OS 3) **A*3*1*. 

[0 0 2 7] 7>:/l 3 2KMU 4 3 L *>*;Hti 

ACCD34 OpJ»m^-©ffl»^E»OfeS' 2 >^;i/ 

(WfOS2, OS 4) ^AAsns. ^*v?n<£> 

7>^131, 1 3 2rt8BKl*5V>T«, 4^*>*;Hii 
*CCD3 4O£^^^C0 2^-V>^;l/CDl®*m^^M 

[0 0 2 8] "Tito's, 7>y 1 3 1 JC*ViTtt^»fiK 

2 C*ViTtt«Sfc^©fc*©m^*'&«bT 1 5^ > 
*JH:U ■t-n?ft7>7 r 13 1, 132J:DtB^-r^ 

[0 0 2 9] dtltt7>>^ 1 3 l*Vte4 7--r>*)lsmt) 
CCD 3 4©«««»©fcfi^®*ffi#*S t»T5aa 
L, 7>yi3 2Ttt4ft>*;PHiACCD3 4©«l 

[0 0 3 0] ^CO^^^fig^^^^^tCcfcO, 4?* 

j tn j eti(D^(Dm^<DM^7>^' (i 3 1, 1 

3 2) Ofy^Ho;^ 1 ;* (^yyH^cfcSlHlgSWtt 

[0 0 3 1 ] Sfc, £C9*I£\ T>7 P 1 3 1, 13 2^ 
bCOff^-K^l/- HI 7>7°1 3 1, 1 3 2'\<£>{f *t 
A^Jl/— h<D2{giifoZ> 9 ZL<D7>7l 3 1. 1 3 2 J: 

tzmmn<DTi-nsfmmt$. a/d^wn*-^ cadc 

1 3 3, 1 3 4) \Z^^TAD^m^nX^^^MB^ 
[0 0 3 2] "T^ib^, 7>yi 3 1 HU 4^^>*)U 

[0 0 3 3] ZL<DT>y 1 3 1 J; 9 ttl*;*ft£7^n^ 
(s^lCO^Ttt, A/D3>A-^13 3t:J;oTAD 
SftTSJ^KftoTV^. 7>^13 2H 4 

?*>*;UtH*CCD 3 4^5fflA3ftfc«»«»©£ 

* 2 >*;k&h*« ^s-tn-enaewTr-u- >y u > 
yuTfs-^«fibfc«, zziz, zmsow^s 1^* 

[0 0 3 4] Z.<7)7>7 1 3 2 J;9m*Stt5 7;*-ndf 
ft -SfdO^Tte, A/DD/A'-^ 1 3 4 Ci^TAD 
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D=i>A-^ 1 3 3, 1 3 40»«ffilll 8byh (b 
i t : 2 5 67f^y) H*f-^tLTHl 

[0 0 3 5] d©J:5i:45 1 t>^Ha*CCD3 4l: 

t >*JHU* C C D 3 4 J: O lii* 3«5I*fl§ (7^ 
□ 67>^13L 1 3 2 »CT«^««X^ 

J5£U ^n$0>ff-^£A/DD>A— ^ 1 3 3 , 134 

«ci;t>TADSSibT^^;i/fi#jrf stviofc— % 10 
[0036] ^<oflj«isife*fT-rs#«3^m«ia^X'T- 

3 3, 1 3 4 (C*ViTAD^««ia^Bft:AD^»ffl 
^Oy^lr^^Tte, Kofi*** AS I C 1 3 5 

[0037] z.<D < ko\z i uxm^m^m^tirzm^mm 

^*^<H*«^ (lH**fcO 8b> hf"^, HT 20 
Htt^-^tlEat"*) tt, ii53£A*^:hfWfflIAS I C 
1 3 5^£A*/£n, iftS;** AS I C 1 3 5 

[0 0 3 8] H4lt iB5t;***:HHfflAS I C 1 3 5 

©J® A SIC135I1 AX*S*ftlHlS& 14 0, >:n- 
t'y >^ffluE0S§l 4 1, 142, 143, 1 4 4, A 4 
Xirl^ (SEL) 1 4 7, 1 4 8 , fe&*£lE[HJ 

B160, fcf^y hStelalKl 6 1, 1 6 2, 1 6 3, 1 30 
6 4, Rtf^X^aESyHl&l 6 5*^i«SnTV^. 
[0 0 3 9] WiEbfcJ:5fc, Mfil^f Al 3 07? 
ffifflSi*«lfiSn&iB«x— ^tt, DOAX <8kf?h: 
^/S^fcfr&fSSnfc^-*) S^DOBX (8t 

>^;UT^?lX + -V^©JfflIAS I C 1 3 5tCA^J$n 

[0 0 4 0] CCT% i#nlX*^©HSPAS I C 1 3 5 
rt«H£;fctt*±T©J&Stt, M&iI>'X^rA 1 3 0 KliS 

[0041] cin^oiB*^— ^tt, i*rv\*x(g^iHi 
i^^v^Tfcco^-^^^co^-^ic^tt^n^o -r&fc 

5* «S«»O£S^«Sftfcr-^T*5D0AX 
(8t*7h) tt. AXffi^ftlslKl 4 OiCiODOA 1 

X (Sb^hiSS^SOT-^) £DOA2X 
(8 bfy h : ^ftjS^W&O^-iO ti:»))fSn5. 
[0 0 4 2] Sfc, «S«»©fe6^iSSnfcT-?T? 

S^DOBX (8t*7h) tt, A*«&8MeI& 1 4 0 £ 50 
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i:0DOBlX (8h>hMtf»C!)£©f^) £ 

«$n^o 

[0 0 4 3] Ufc^oT, AXfBaEMlelKl 4 OJCio 
T2ft >^;i/T'A^$n^i®^T r -^ti4 5 L ^ >*;p 

tc^«$n^>/c^, m^-z^-zv-v 

/^2^>*;i/Tl^>*;i/^D 4 0MHz tLTD 
OAX, DOBXiDAASft&«^ /IXB^SMSS 
feCDttitlt LTOlHt^-^tt >*;J/T 1 > 

^D20MHztlTDOAlX, DOA2X, D 
OB IX, DOB 2 Xl:««Snfctt»tttlA3ft, #C 

gtcA^^n^^^ic^^c 
[0044] /txwxafflffliriOiMipdnfc-e-n-en 

0B«T-^DOA IX (8b'7h: ^$kf%ft<D&<DT 
-9) , DOA2X (8 \Ly V : «f»fi£5>0*TOx- 
30 , DOB 1 X (8t>h: ffiS/£#<B£<Z>^- 
£0 , DOB2X (8tyh:ff»*»©fi©r-^) 
te, S'x — ^ >^*£lElHjg8 1 4 1, 1 4 2, 1 4 3, 

I44i:j;0 r >r >^ffi!B&3**ifi;*n-5. 

[0 0 4 5] H4lC3S"rJ:5JC*3*X=1r-V^S»» 
AS I C 1 3 5£>t§-g\ ^^-"f^y^mW^^A-D 

mm-tzztizi:?). /w«*aifflasnfc45 i ^>* 

;l/©I«f-^DOAlX, DOA2X, DOB IX, 

d o b 2 x s-t-n-enMjinfrawr tri&a-e* 5 <t -5 

[0 0 4 6] fc43, fflfcjBfinztt^Mfcx-^OS-iB 
>^ffiIE«iEtcJ:0«iE$n, DSftjBS^-rs 

lEEKl 6 0 ICctO^iE^n^o 
[0 0 4 7] ilOJ:^(CS^A^^^$flfflIAS I C 1 3 

5rtSBi-43^T, ens— a©«isi*«jfisnfciBifc^- 

A I D T AX (8b>h) , AIDTBX (8b* 
y H , AIDTCX (8b^/h) , AIDTDX (8 
Vyh) tlsTWim7,*->rj~M'fflA$ I C 1 3 5 
ASn, IMIAS I C 8 4'\tS«$n5, 

[0 0 4 8] a^eiAs i C8 4 izxjj^ntzmm'T 

-^H, 1MIAS I C 8 4F*3gB(c43^T, 7 << )V& 

v>s/mm.. u>i?mjEj&m* tsmgtm (&A, »/m 

[0 0 4 9] ^d, H±©i5S:»itMe^*tt 
«, ««fJ&&*T (CCD) tLTKSr^l/PPC 

rpjtto 4 ^ >*;na# c c d sjb v>s j; 5 ic L,jfc®« 
mtiL&mz&^T* mz, m&m&&m<Dmnfflsio\z 



( 6 ) 

9 

[0 0 5 0] H5H *R9ifc«fc*««»jSe«<0K«B 

^SB4 0CCD 7 0 17?a*K6nfcT^-Pi/<0Iii«« 10 

IffllvXrA 1 3 O^AMP (*§*§§§) 7 0 2 
T«g3ftfc», ADC (A/D3>/\-?) 7 0 37? 

SIC (1) 7 0 4tCA^/$n^>o 
[0 0 5 1] fit, ADC (A/D3>/\-^) 7 0 
3frZ<D : ri??)\'<Dm&y : ~-?fc. ^tttfflASIC 

(1) 7 0 4H43V^TCCD7 0 lCOH^S^iS^CDtt 
IE Sff 5 fc mm b & J: 5 & ->x -t^ > ^*IE <hP? 

tfnsffii*«tsnfc^ «R©BH««iaAs i c 

(2) 7 o 5\zmznT7j )is&mmu£<Dm&mm& 20 

[0 0 5 2] ^(^IMIAS I C (2) 7 0 57:, 7 
— ^tt, 2tf-^tLT> ^(^ASIC (2) 70 5 

A^fflAsnt^-^^u (pm) 7 0 6<hP?«ns 
C (3) 7 0 7 listens. 

[0 0 5 3] fUT> ^^U>hT-?{ti*fflAS I 
C (3) 7 0 7j6^0)^ , J>hT-^ttJAl:S^T> 

s«u ^n^ ht"^^Tiffl:fe¥bm fern 
-r&z\tiz£K> , nt?— tbTm^sns. 

[0 0 5 4] S#«U CCD 7 0 1 ^<DXJl 

%m (lx/sec) £— ^£-T5fc«>, CCD 7 0 1 
7f >^C03fc*S)ttbT*^, CCD7 0 1 

f*i Oi*{f n y7r ^\{f ^ * i/7h$1±Z> £ 7?<£>7^«U# 

[0 0 5 5] *jfc* fflj£&ft&l<D{%m&&fe'?Z>tg\Z 
*^Uy^<D»»j«ft«:*^S3:i:^«fcO, 1^ 40 

[0 0 5 6] ClCO + ^U-/>?©gP»iia[V' (mm/s 
ec)HU 1 0 0X3tr-»#©+^U^^»»iSffiSV 

(mm/sec) , zi tf-fS*S n % if 5 i: 
V =VX ( 1 0 0/n) 
7r^^e>n^o 

[0 0 5 7] mil ^U^^ffij^m (mm/s 
ec) (%) i:«)B8fiR*^bT^SH6© 
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<nsfi«i>oit), 

(1) ^*CD*^U^S?»ftiS**^bSii'SfcW7?BJ 

[0 0 5 8] (2) \sfrZ>\Z* I©**7fttBJ*Se^fnj 
fi£ <£^*#ft<O«IR0 9<>Sc) I©«*7?# 

fca&t;i, *%ej§7rn -££>\z, X + ftfflASIC 

(1) 7 0 4 WCiSS 1 5< >»©5< ^^t'J SR 

W\ m7\z^~r&o\z, wm<d 1 7^ y^c<D : f-9s 

1, S2 S 1 0 0 &t2«U % £<DMfe&7'{ >&WL 

(S1+S2) /2, (S3+S4) /2 (S 9 9 

+ sioo) /2 ^n^t^mz, ggoiMiAs i 

C (2) 7 0 5 Kffi^T^J^iCLTl^o 
[0 0 5 9] dttdJ;?), IgOIiiSAS I C 

(2) 7 0 5TH ®a^-r5>^7?oiii#T : -^e^i 

Ir^bT, ^SE^f^KOx-^Jft* 1 7<i >^<om&T* 
^txx<^z\t{zuK)^ iB«tbT9J^2e*rfii©H« 

<h£" (SI, S2 SI 00) \Z, t£&l,T¥fttti 

[0 0 6 0] aS^tU^SaSIAS I C (2) 7 0 

stcd?-* ;i^*L3, P^PMa, 2fitfb, ±te&jj&i» 
m2Eg.i&m\z* ^mmzirM^mtmrnz^m-r^^t 

[0 0 6 1] «&O>Si«i0.gAS I C (2) 

7 o 5 7rM^M^£n^-^\ i^^^yu > 

"^tliMASIC (3) 7 0 7 (l/~lf i£-ACDfT*> 

^ i 5-f ^fr^fTten^itJcfcCoTb*^. 

[0 0 6 2] fit, in^il^^fca6l^ #|89i7? 
tt, «RC0BB«ffiaAS I C (2) 7 0 5 7?H«5!ia* 
ritz?—*?*:. ^-^^^U (PM) 7 0 6*C|2 

McSli-Sct^JCbTV^, 

[0 0 6 3] \sfrZ>\Z* ICO^^ir, mSOHi^SA 
SIC (2) 7 0 5T?IM13n&r-^tt2fflft3 
nTViSOTf, taaibfc^^^^-gB4<DCCD7 0 IT 
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